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在标准 CMOS 工艺下，因为杂质掺杂浓度较大，PN 结结深较浅。而硅材料在
850 nm的光照下吸收深度较深，这使处于衬底深处的光生载流子由于缺少电场作
用必须经过较大的延迟才能到达 PN 结的空间电荷区边缘，限制探测器的响应带








1、 介绍了光电探测器的原理，针对硅 CMOS 工艺和 BCD 工艺设计了几种不同
结构的光电探测器并给出了一个通用型的光电探测器模型。 
2、 设计了 RGC 结构的跨阻放大器。针对硅基单片光接收芯片中光电探测器响
应度小的特点设计了二次宽带放大器。选取合适的输出缓冲级。 
3、 对采用 0.5 mμ BCD 工艺的单片光接收芯片进行了版图的设计。介绍并验证
了此版图。 
4、 对流片回来的单片光接收芯片进行了封装，并对此进行各项性能的测试。 
测试结果表明，ROSA 封装的光电集成芯片在工作电压 5V、误码率 910−< 下，
灵敏度达到-12 dBm，可工作在 622 sMbit / 速率上。试验证实可以代替商业用
ROSA 应用于 622 sMbit / 光通讯。其中，分立的光电探测器在 850nm下的响应度















90-100mW 。  
本文创新点如下： 
1、完全利用国内条件，采用 BCD 工艺实现了 850 nm光接收芯片的单片光电
集成。 









































With the rapid development of optical communication technology, optical 
transmitters and receivers are renewed every second, which has attracted great 
attention in study of monolithic optical receiver chip. Compared with mixed 
integration, the monolithic integration has advantages of low cost and high 
performance.  
In standard CMOS technology, the length of PN junction is too shllow for the 
photo-induced carrier to reach the space charge region without much delay as a result 
of high impurity density given the absorption depth of silicon in 850nm light, which 
limits the bandwidth of receivers as well. Thus, the PN structure is difficult to reach 
the requirement of high-speed communication. Compared with CMOS technology, the 
Commercialized BCD technology exits a N-type buried layer, by which, P+ / N-EPI/ 
N buried layer structure of detectors with a similar characteristic of PIN Photodetector 
can be relized. The doped concentration of N-type epitaxial layer is low like the “I” 
layer of the PIN, which leads to a deeper junction than the PN structure. Delay of 
photocarriers is greatly reduced to advance the cut-off frequency of detectors, which 
improves the bandwidth of optical receiver chips. 
The monolithic optoelectronic integrated chip used in 622 sMbit /  optical 
communications is realizated by 0.5 mμ  BCD technologies. The chip area is about 
0.6 2mm , including a photodetector and a transimpedance preamplifier circuit. Work 
for the paper is listed below:  
1. Introduced the principle of photodiode detector, and designed a couple of structures 
of photodiode detector by standarded silicon CMOS and BCD technology, and 
presented the general model of photodiode detector. 
2. Designed a transimpedance amplifier with RGC structure, came up with a 
secondary broadband amplifier to improve response of photodiode detectors. 















4. Packaged the monolithic optical receiver chip in ROSA type and tested. 
The test shows that the sensitivity of the chip is -12 dBm and the transmission 
rate is 622 Mbit/s with a bit error rate less than 10-9 at 5V, which is even or better than 
the commercial ROSA. The responsivity of photodiode detector is 0.08A/W in 
850 nm  lights with a dark current of 20pA, and the gain of IC is 40 ΩK , with the 
power dissipation of the whole chip is 90-100mW . 
The innovation points of the paper are as follows: 
1. A monolithic optical receiver chip is fully designed in low cost BCD technology. 
2. The photodetector at 850nm  compatible with commercial BCD technology is 
designed, and the preamplifier circuit is optimized to consistent with the detector. 
3. Using virtual metal to cover non-PD (photodetector) part of the chip not only solve 
the problem that IC should be kept in dark, but also meet the metal coverage 
requirement of the BCD process.  
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1.2 单片集成 OEIC 
 目前，光电集成的方式主要有两种即：混合集成和单片集成（Monolithic）。 
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